Cyclosporine A limits myocardial infarct size even when administered after onset of ischemia.
The role of the immunosuppressant cyclosporine A as a preconditioning-mimetic in the rabbit heart was examined. Cyclosporine A, a potent protein 2B or calcium/calmodulin-dependent phosphatase (PP) inhibitor, was administered isolated rabbit hearts starting either 15 min prior to or 10 or 20 min after the onset of a 30 min period of regional ischemia and continuing until the onset of reperfusion. The effect of pretreatment with a second PP2B antagonist, FK-506, was also examined. In an additional protocol L-NAME was perfused for 50 min starting 5 min before the 45-min infusion of cyclosporine A. After 2 h of reperfusion infarct size was measured with triphenyltetrazolium chloride. In a second study left ventricular biopsies of isolated rabbit hearts were obtained to measure the effect of cyclosporine A on dephosphorylation of [32P] phosphorylase kinase by calcium/calmodulin-dependent phosphatases. Pretreatment with cyclosporine A resulted in only 10.0%, infarction of the risk zone, significantly less than that in untreated control hearts (28.7%, p < 0.001) but comparable to the extent of infarction in ischemically preconditioned hearts (10.0% p < 0.001 vs. control). Equivalent protection was also observed in hearts with treatment delayed for 10 min following the onset of ischemia (10.4% infarction, p < 0.001 vs. control). However, protection waned when cyclosporine A was administered only during the last 10 min of the 30-min ischemic period (25.5% infarction, p = n.s. vs. control). Pretreatment with FK-506 also resulted in myocardial salvage (10.4% infarction, p < 0.001 vs. control). When hearts were exposed to a co-infusion of L-NAME and cyclosporine A, protection was still evident (18.1% infarction, p < 0.05 vs. L-NAME), although not as robust as that seen with the PP2B blocker alone. In hearts pretreated with cyclosporine A dephosphorylation of [32P] phosphorylase kinase by calcium/calmodulin-dependent phosphatases was inhibited by 67%. Cyclosporine A and FK-506, potent PP2B inhibitors, can protect the ischemic rabbit heart, and at least cyclosporine A continues to be effective when infusion is delayed until after the onset of ischemia. The mechanism of this protection may be related to inhibition of phosphatases and prolongation of the phosphorylation state of ischemic cells.